medical profession as a whole, nor with that of the Society of Ansesthetists in particular. The majority of these nurses are selected women from the start. Most of them are well-trained and competent, often having many years' experience behind them, and they are infinitely better anesthetists than are doctors who give anesthetics only occasionally. They are not allowed to pass intratracheal tubes, or to give intrathecal or intravenous injections. The difficulty which faces the Society of Ansesthetists is that if by any move of theirs the nurse-anaesthetist is banished, there is not nearly a sufficient number of medical men experienced in anaesthesia to do their work. Replacement of the nurse-anesthetist must be gradual, or there will again inevitably be a period during which both patients and surgeons will suffer. In the meantime the rewards of the speciality are not enough to attract a sufficient number of medical graduates.
What is the truth about the nitrous-oxide controversy ? My feeling is that, in Toledo, gas-and-oxygen aneasthesia is overdone, whilst elsewhere, including this country, it is not practised nearly enough. The cases I saw at Toledo were excellent. Induction and recovery were infinitely more pleasant for the patient than if ether only had been used. The operative conditions for abdominal work were, in the hands of these two experts, what I would describe as " fair," taking London as a standard. *There was no straining but there was a tone about the abdominal wall which would certainly bring a look of reproach to the faces of my surgeons. The local surgeons prefer to put up with some operative difficulty in order to achieve freedom from postoperative complications. My own chief post-operative concern is vomiting, and if my patients woke up with as many smiles and as little vomiting as the Toledo patients I should experience less disappointment from anaesthesia.
Secondary saturation, on which success in many cases depends, is not a pleasant sight. On the other hand, if you are not prepared to resort to it when necessary, JUNE-ANAEST. 1 you will have failures. I have seen Clement deliberately reduce a patient to respiratory arrest, and then inflate the lungs with oxygen, with excellent subsequent results. As he somewhat lightheartedly says, " When giving pure gas, the secondto-last breath which the patient would take should contain plenty of oxygen." I inquired of him what happened to the blood-pressure in cases of extreme cyanosis. His reply was that the only change of any importance was that the surgeon's went up! I have seen respiratory arrest deliberately induced with open ether, and I saw Rowbotham reach this stage recently during a masterly display of cyclopropane at the Cancer Hospital. We have to face the fact that in all these cases the patients are near death, that in the hands of the man who knows what he is doing the procedure is possibly safe, and that though the " secondarily saturated " patient is the least pleasant to look at from a cosmetic point of view, the expert can bring this patient back to consciousness more quickly and with fewer after-effects than in the case of patients profoundly anaesthetized by the more toxic agents.
For most extra-abdominal work the degree of secondary saturation attained is not so severe as I have indicated, but in many cases a degree of cyanosis persists throughout the operation. It is round the colour question that argument generally centres. No one denies that cyanosis is bad for a patient, but so too are chloroform and ether. For an operation to be done a patient has to be rendered unconscious and flaccid by some noxious process. Should he be reduced to this state by a poison such as ether, or should he be given nitrous oxide, which acts largely by oxygen replacement ?
Pink anaesthesia is a tradition in this country. In the days of chloroform and ether a blue colour meant respiratory obstruction. The surgeon soon correctly associated alarm and increased bleeding with this condition. The surgeon's reflex has become conditioned, and he still experiences the same fears and makes the same complaint of increased bleeding whenever he sees a blue patient, even though both fears and complaint are groundless. The pathology of the " blueness " in nitrous oxide anaesthesia is due to replacement of some of the oxygen in the blood-stream by nitrous oxide, and exists in the absence of respiratory obstruction which is the cause of the increased bleeding which in turn gives the surgeon justifiable cause for complaint.
The Toledo experts maintain that colour is no guide to aneesthesia. The first patient they gave me to anmesthetize was a negro boy for appendicectomy. I confess to a feeling of insecurity when I embarked on this with no agents other than gasand-oxygen in the theatre, but with McCarthy's help I managed reasonably well.
In other cases I saw him cover the head of the patient with a towel so that a student could learn the signs of respiration, and not be guided at all by colour. Aneesthetists I met in other cities did not approve of the Toledo technique. Research workers point out that electrocardiograms prove the patient to be in a parlous condition during gas-and-oxygen ansesthesia. Clement counters by saying that whatever the electrocardiogram registers, the patients go on satisfactorily in his hands.
One final impression. I think certain schools in America make the same mistake that certainly I, and possibly many others of us make-they tend to confine themselves to the use of one or two particular ansesthetics. I am told that in Chicago, the home of ethylene, this gas is used as a routine in the hospitals. Some cities use practically nothing else but cyclopropane for major work. The McKesson school persists with nitrous oxide. Each exponent acquires great skill in his own particular method, but if he tries a new one he is liable to have a failure. He is then inclined to blame the new drug and not his own lack of practice in using it. As a confirmation of this I would quote a letter from Toledo, dated January of this year, in which it is stated that they have been trying cyclopropane, but in many cases they have had to switch over to nitrous oxide in order to obtain satisfactory operating conditions. 938 Dr. H. W. Featherstone (Abbreviated): When we visited America and Canada in 1930, my colleagues-Dr. Apperly, Dr. Magill, and Dr. Parsons-and myself, were impressed by these facts:
(1) Ethylene was employed on a large scale in the United States, but was not in general use in Canada.
(2) The best type of machine for gas-oxygen, and ethylene-oxygen was not generally agreed upon. I think the Heidbrink was most favoured at the Mayo Clinic, the Foregger-Gwathmey gas-metric machine in Montreal, and the McKesson elsewhere. But it was usual to see all the well-known models standing side by side in the theatre anteroom, so that the room looked like a garage or a fire station.
(3) Chloroform was not seen in use; ether was usually employed by the anaesthetic nurses and by the internes.
(4) Before operation atropine was rarely used; morphia and scopalamine were used often.
(5) Spinal analgesia was produced by withdrawing 8-10 c.c. of cerebrospinal fluid, dissolving a measured quantity of sterile novocain crystals in the fluid and then re-injecting the solution into the intrathecal space.
(6) Abdominal relaxation was not called for so insistently as in this country, and when required it was obtained by synergistic methods or by spinal or local analgesia.
(7) The new and powerful barbiturates were coming into general use and the leading clinics were engaged in assessing their value.
(8) Nurse-anesthetists were seen in most clinics, either working alone with ether on the simpler cases or, under supervision, administering one of the gaseous ansesthetics from a large machine, for more serious operations.
At the time of our visit to the Mayo Clinic, ethylene-oxygen-ether, preceded by a barbiturate, was the favourite major anaesthetic, but I rather gather that nowadays avertin, pentothal, intratracheal methods, and cyclopropane in special cases, are more usual.
Dr. Lundy, the Chief Anaesthetist, was a warm supporter of the principle of supervision. He had nurse-anaesthetists in two or three theatres. He went from one to the other, decided upon the method to be employed, took the main steps (such as giving a barbiturate, or a spinal anesthetic) and then handed the patient over to the nurse-ansesthetist, who gave ethylene-oxygen and took blood-pressure readings. At that time there were about 1,800 beds in occupation, and only three qualified and trained staff anaesthetists, so that one can realize how large a part the nurse-aneesthetists were taking. I understand, however, that trained and qualified anesthetists are now replacing nurses.
In the Winnipeg General Hospital in 1930 the senior aneesthetist was on a wholetime salary; working from 8 a.m., he usually finished about 1 o'clock. He had the remainder of the day free. The other anwsthetists received some payment for hospital sessions, fees from private ward cases, and .outside anaesthetics, and in addition they did some general practice. At the Montreal General Hospital in the working-class quarter, the chief anesthetist was on duty from 8.30 a.m. until the routine lists were finished. He was assisted by two resident anesthetists and an experienced nurse-antesthetist. He aneesthetized in those cases which he considered to be of special interest or importance, regardless of which surgeon was operating or of whether they were private cases or otherwise. As the ancesthetists were all on a salaried basis, the private ward anaesthetic fees were paid into the hospital anaesthetic fund. The salaries and other expenses of the Anaesthetic Department were paid out of that fund, supplemented if necessary by the hospital main funds.
In Toronto the arrangements appeared to be similar to ours-a staff of visiting anaesthetists who had private practices.
In America and in Canada people expect to enter institutions for medical treatment of a major character. Women, rich and poor alike, are confined in maternity hospitals. The private blocks of hospitals are, therefore, able to count upon receiving most of the major private work of their district.
This tendency to perform all major surgical operations in hospitals relieves ansesthetists of difficulties with which we in Great Britain have to contend. The great bulk of anwsthetic apparatus is of little importance, and the clashing of appointments, and the " scurrying " from place to place, which are the bane of our existence, are not known to our colleagues over there.
Dr. John T. Hunter: I have selected two institutions on which to base my remarks-the Crile Clinic at Cleveland and the Lahey Clinic at Boston. I have chosen these because at the Crile Clinic the work is carried out by nurse-anesthetists, whilst at Boston, aneesthqsia is in the hands of really first-class men-I refer to Dr. Sise, Dr. Woodbridge, and Dr. Eversole.
The anaesthesia at Cleveland was not impressive. I watched a number of thyroidectomies and a few abdominal operations. In all cases, nitrous-oxide-oxygen was used, but I noticed that quite a quantity of ether was added during the abdominal operations. In all cases the premedication given was morphia gr. -to i and scopolamine gr. T to T5-* Ancthesia in thyroidectomy.-This operation is carried out in the patient's room, with the patient in bed. The skin and subcutaneous tissues of the neck are infiltrated with novocain 1%, by a junior assistant. The nurse-anaesthetist pushes the face-piece through the bed-rails and holds it over the patient's nose and mouth. At no time is the face-piece pressed down. The mixture used is 15% to 20% oxygen. It is asserted that analgesia is produced. This happy state is assisted by a flow of light conversation by the lady-in-charge, which never ceases. No blood-pressure readings were taken and in most cases the patients were restless. A few were complaining.
Endotracheal anesthesia is never used. If an endotracheal catheter has to be passed on any particular case, it is done by the surgeon. Very little, if any, interest seems to be taken in the anaesthetic. The machine used in these cases is an Ohio. Anathesia in abdominal surgery.-The same light premedication is used and the anaesthetic given is nitrous-oxide-oxygen ether. A closed circuit is used with a carbon-dioxide absorber of the circuit type. The machine employed is a Heidbrink. Blood-pressure and pulse-rate readings are charted every five minutes. The relaxation obtained was very poor. There was no sign of any individual receiving any tuition in anaesthesia.
At Boston, I visited the New England Baptist Hospital where Dr. Lahey and his assistants operate. There were three theatres but no aneesthetizing rooms. The patients were all anesthetized in the theatre.
Pre-operative examination and premedication.-One could hot fail to be greatly impressed by the very complete examination and report on the patient which was submitted to the anesthetist before he started. A clear and lucid report of a routine examination of the heart, lungs, and abdomen was shown. In addition, a complete examination of the urine, kidney function tests, blood-count, blood-pressure, examination of sputum if any, and presence of any oral sepsis were recorded. Everything was easy to see at a glance. These examinations and reports are made in the laboratories and recorded by an interne. Actually, the copy submitted is a photostatic record of the original which is not allowed to be taken away from the Registry of the Clinic.
As far as premedication is concerned, it is interesting to observe that in all cases the dosage is very small-about half the amount used in this country.. Intravenous -26 barbiturates are not given, and if avertin is used (and this is only on rare occasions), 0.06 grm. per kilo is the dosage. The u3ual premedication is morphia gr. L to i and scopolamine gr. , to 5 This small dosage seems to have come into use since the advent of cyclopropane. They are reluctant to give much of any drug which depresses respiration. The dose of hyoscine or scopolamine is sometimes increased in the case of very nervous patients.
Apparatus.-In almost every hospital the continuous-flow type of machine was in use. At Boston the two machines in use were a Foregger and a Connell, and the Connell is the most beautifully designed apparatus that I have ever seen.
Ancesthesia in abdominal surgery.-A new technique in spinal ana3thesia was being used in almost every case. Pontocaine (known in this country as dedicaine or pantocaine) mixed with a varying quantity of a 10% solution of glucose, was the agent used. A cannula which just pierced the intraspinous ligaments was inserted first, and then a gold needle was passed down slowly until the dura was punctured. The dose of pontocaine varies with the depth of anaesthesia and the time required, and the amount of 10% glucose solution, according to the amount of pontocaine and the depth of anaesthesia. The technique is fully described in Dr. Sise's paper entitled "Pontocaine-Glucose Solution for Spinal Anaesthesia " published in the Proceedings of the Surgical Clinics of North America; Lahey Clinic Number, December 1935. The advantages were a small fall in blood-pressure, anaesthesia lasting two hours, no necessity to turn the patient on the face, and control of height of anaesthesia. In a number of cases this special anaesthetic was supplemented by cyclopropane and oxygen. The resulting anaesthesia was beautiful to watch. The breathing was quiet, and the relaxation perfect. A patient who had undergone an operation for the second stage of an abdomino-perineal resection of the rectum, left the table with only a 10-point fall in blood-pressure and a pulse-rate of 86. A cholecystectomy was performed, combining a subcostal field block by the anaesthetist, using 1% novocain, with cyclopropane. The result was excellent.
Ancesthesia in thyroidectomy.-These operations were carried out under cyclopropane anaesthesia with 1% novocain infiltration of the skin and subcutaneous tissues. An endotracheal tube was passed in each case by the oral route. I asked whether they ever had any resulting tracheitis, and was told that the patients had that anyway, whether a tube was passed or not. The tube used was a metal one of the flexible type covered with rubber. I wondered whether they could intubate by the Magill method and I found that both Dr. Eversole and Dr. Woodbridge were experts. Both took care to carry out an extensive cocainization of the nose and pharynx with 10% cocaine. The nose having been well sprayed, two rubber tubes were passed, one through each nostril, and cocaine was sprayed into the pharynx through these. The throat was packed with wet gauze to prevent leak of gas. Ancesthesia in thoracic surgery.-Dr. Eversole at the Lahey Clinic, and Dr. Rovenstine of New York, generally use the endotracheal method. At Boston, a flexible metal catheter is employed to prevent kinking, and intratracheal suction is applied. The closed method with carbon dioxide absorption is used in all cases to decrease respiratory movement as much as possible. Nitrous-oxide-oxygen anaesthesia has been almost entirely superseded by cyclopropane. The reasons given are as follows: (1) Extremely quiet even breathing produced. (2) High oxygen content of the mixture. (3) Non-irritation of the respiratory passages.
(4) At all times the depth of anaesthesia is under the direct control of the anaesthetist. (5) Rapid return to consciousness and cough reflex, no matter how deep the anaesthesia. (6) Patients with vital capacities limited to one-quarter normal can be safely anaesthetized with adequate oxygenation, without anoxaemia, carbon-dioxide accumulation, and irregular struggling, respiratory movements.
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They admit disadvantages in that the mixture is highly explosive and that nausea and vomiting do occur probably more frequently than in nitrous-oxide-oxygen ansesthesia. I inquired about the increased oozing of blood, that seems to be a drawback in these cases. Their reply was " It wasn't really any more. It only looked more."
Dr. Rovenstine is using the intrabronchial method of intubation in lobectomy and pneumonectomy in New York, at the Bellvue Hospital. I was told at the Philadelphia Congress that this is the method of choice in a number of Canadian clinics. Catheters and apparatus used, however, are clumsy and not to be compared with Dr. Magill's bronchial endoscope.
I should like to mention a demonstration of anaesthesia in thoracoplasty, given by Dr. Harold Bishop, anaesthetizing for Dr. Behrend at the Philadelphia General Hospital. Cyclopropane was again used, the reasons for this choice being similar to those given by Dr. Eversole. Premedication was light, as at Boston. The induction was slow and smooth. The apparatus used was a Foregger with a circuit absorber. No endotracheal catheter was passed. Ansesthesia was smooth throughout and there did not seem to be any excessive hwmorrhage. The patient did not seem to be much disturbed at the end of the operation. Dr. Bishop said that he had been using cyclopropane on these cases since 1934, and that in a series of 646 patients, there had been no deaths during anaesthesia and no deaths after operation that could have been attributed to the anaesthesia. Shock occurred in seven cases, retention of urine in three cases, distension of the abdomen in five cases, and nausea and vomiting in 45 cases.
Another anaesthetic agent in use is divinyl ether. Dr. Marvin of Boston is expert in its administration. The apparatus used is, again, a Foregger, with a special attachment so that the vinethene may be introduced into the closed circuit drop by drop, until the requisite depth of anaesthesia is obtained. It is used with nitrousoxide-oxygen. Dr. Marvin claims quick recovery and absence of nausea and vomiting.
The position of the ansesthetist in America, from a financial point of view, may not be so good as in London, but he certainly has behind him the full support of his clinic as regards opportunities for research. He has all the laboratories at his disposal and no idea put forward is ever too trivial to be considered and fully investigated. In England the anaesthetist, if he wishes to construct an apparatus of his own design, has to bear the burden of the cost himself. In America the cost is borne by the clinic, and the apparatus is constructed by engineering companies of great experience, who can turn out really beautiful work at a minimum cost.
Dr. W. Stanley Sykes: For efficient organization, teaching, and research, and for boundless enthusiasm and faith in the future of our craft, it would be difficult to find a better place than Madison, Wisconsin, where Ralph Waters is the Head of the Department.
Pre-operative routine at Madison.-The anaesthetist visits every case before operation and fills up a complete record of the patient's condition. At the same time he decides upon the method to be used, and orders whatever preliminary medication he thinks fit. This examination ensures that a record is kept which will be of real value for statistical purposes, and it also allows the anaesthetist to estimate the risk he is to undertake and to obtain valuable information which affects the choice of technique.
Procedure during operation.-Blood-pressure readings are taken as a routine so that the patient's condition, already familiar to the anaesthetist, is constantly under observation. These readings, as carried out in this hospital, are no trouble to the anaesthetist. The sphygmomanometer arm-band and the stethoscope tambour are strapped into position beforehand by the porter, and the arm-band is automatically inflated by the gas machine when necessary. The manometer itself is safely fixed on the machine out of harm's way. The blood-pressure readings, together with many other details, are charted as the operation proceeds.
Post-operative routine.-All cases are seen by the anaesthetist after operation and the visits are repeated, if necessary, for the completion of the record sheet. He is also called in to see any cases of post-operative anaesthetic complications. This follow-up work is of great value in the important question of risk-estimation.
Records.-The record sheets find their way, when complete, to the anoesthetist's office. Here, by means of a simple little machine, a card is punched to correspond with each one. The record is then bound with the case papers and the card filed. Each card contains 450 positions for punch-holes, so that an enormous amount of information can be recorded. Any desired information can be extracted from the cards by passing them through a sorting machine.
Reesearch.-Each anaesthetist is responsible for reading certain journals and publications from which he picks out and summarizes articles of aneesthetic interest. The whole staff is thus kept informed of recent work. A great deal of work is done jointly with the Physiological and Pharmacological Departments. It was at Madison that the carbon dioxide absorption method was developed. It w%as here that cyclopropane was introduced after several years' work on animals.
Tuition.-This is very thorough. All students are put through a course of anoesthesia on animals before being allowed to try their hands upon human patients. Wisconsin students then devote five weeks full time to human anaesthesia.
Equipment.-Anaesthetic gases are piped to the theatres from a central supply room. The Department of Anaesthesia has also charge of the oxygen therapy and resuscitation apparatus. Oxygen has been laid on to 100 beds. There is also a Drinker respirator.
At the Wisconsin General Hospital in the years 1933-36 there N-ere 10,638 cases of inhalation anaesthesia. The total death-rate was 3-330o. At an English general hospital where the surgery is considered to be first rate, but anaesthesia is unorganized, the average death-rate over seven years covering about 60,000 ca,ses-was 4-2800 -nearly 1% higher than at Madison.
To bring the importance of small percentages home to the average surgeon one mav quote the figures of a third general hospital, also English. It is situated in a to-n of about 100,000 population, and is staffed entirely by the local panel practitioners, with the exception of one specialist for eyes, ears, noses, and throats. Here we have purely general practitioner surgery, with none of the complicated hierarchy or prestige of a teaching hospital. The types of operation are much the sameanything is taken and the mortality works out at 5 330. Take away the specialist surgeons and give their work to the G.P. operator-and the adverse balance is again only 10%. It would appear then that the importance of first-class whole-time anaesthesia is equal to the importance of first-class whole-time surgery. Such is my statistical justification of the Madison organization.
Mr. I. W. Magill said that anaesthetists in North America had many advantages over British aneesthetists. There, an anaesthetist usually attended a hospital in which most of his work was done, without the necessity of transporting apparatus, or of wasting time in travelling from one place to another betw-een cases.
He had been impressed with the facilities for research. At the Mayo Clinic the co-operation of experts was available in every branch of scientific investigation. Dr. Lundy had his own private dissecting-room for research and for tuition of regional methods.
With regard to nurse-ansesthetists: although emphatically opposed to persons without a medical qualification giving anesthetics, he (Mr. Magill) felt that the system at the Mayo Clinic was worthy of unbiased examination. There were not sufficient qualified anesthetists to cope with the surgical work. Besides a first-class nursing qualification, the nurses selected were required to show, by their intelligence, a particular aptitude for the work. They attended lectures and demonstrations for one year before being allowed to begin practical work. Even then, intubation and regional anesthesia were reserved for qualified experts.
